Coastal and estuarine systems are among the most threatened by human activities which damage their ecological function and, in particular, their nursery role for many marine species. In this context, the protection of these vital ecosystems is a critical issue for the management of fisheries resources. To that aim, functional approaches have to be developed that make it possible to assess habitat suitability and quality. The common sole, Solea solea (L.) was selected as an indicator species to identify the features of coastal and estuarine nursery habitats in the Bay of Biscay (France).
Introduction
Coastal and estuarine systems are essential habitats for the renewal of fisheries resources, because they provide nursery grounds for many marine species of the continental shelf (Beck et al., 2001; Able, 2005) . Of particular interest are nursery habitats for commercially important flatfishes (Koutsikopoulos et al., 1989; van der Veer et al., 2000) . Juvenile growth and survival, hence recruitment into adult populations, are greatly determined by the quality of these nursery habitats (Gibson, 1994; Le Pape et al., 2003a) . But over the past decades, these coastal and estuarine nursery grounds are increasingly exposed to anthropogenic impacts (e.g. land reclamation, pollution, eutrophication and introduction of invasive species; Antunes and Santos, 1999; Elliott and Hemingway, 2002; McLusky and Elliott, 2004) , at a time when most adult fish stocks are stressed by fisheries (Worm et al., 2006) . Due both to fishing or to other indirect human effects, there are changes in biological communities and fish diversity may become unbalanced (Levin et al., 2006) . As a consequence, the protection of these essential fish habitats represents a crucial issue for ecosystem management (Beck et al., 2001) . Determining optimal nursery habitats, assessing their environmental quality and also supporting decisions in management and conservation plans require standardised diagnostic tools, such as integrated ecological indicators that are related to fish habitat function (Rubec et al., 1999; Adams, 2002; Whitfield and Elliott, 2002) .
In the Bay of Biscay (Atlantic coast of France), the common sole Solea solea (Linnaeus, 1758) is one of the most exploited species (Anonymous, 2003) . Spawning occurs from January to April between 50 and 100 m depth, 80 km off the coast (Koutsikopopoulos et al., 1989) . Only a small proportion of pelagic larvae drift successfully to shallow estuaries and coastal areas. Post larval individuals settle from February to May on inshore areas (Amara et al., 2001) , where they switch on to a benthic lifestyle where they feed at night on small benthic invertebrates (polychaetes, bivalves, crustaceans, etc.) (Amara et al., 2001) . Juvenile sole depend on shallow nurseries for about two years, (Koutsikopopoulos et al., 1989) before they join the offshore mature adult population (Dorel et al., 1991) . Previous studies in the Bay of Biscay, and particularly in Vilaine Bay, show relationships between the distribution of juvenile common sole and physical factors. Young-of-the-year (YOY) sole are found to be more numerous on shallow and soft bottom areas of estuarine and semi-enclosed parts of the coast (Le Pape et al., 2003b) . The extent of sole nursery grounds in Vilaine Bay is also shown to be influenced by the variability of the river flow (Le Pape et al., 2003c) .
Models of habitat suitability which take into account only physical descriptors lead to a great part of non explained variability (Le Pape et al., 2003b) , and do not allow a qualitative assessment of nursery habitats. To develop reliable indicators of sole nursery habitat, it is important to integrate biological variables that are related to benthic fauna for two main reasons (Peterson et al., 2000) : -First, the distribution of juvenile flatfishes is naturally influenced by the quality of the invertebrate benthic community, which constitutes their food supply (Gibson, 1994; Howell et al., 1999) . In addition, over the scale of main nurseries in the Bay of Biscay, Le Pape et al. (2007) have demonstrated a relationship between the distribution of deposit and suspension feeders of the trawled benthic fauna and juvenile common sole. These macrobenthic descriptors are based on the small fraction of epibenthos that could be collected by beam trawl, and thus, are not reliable to assess benthic density or biomass. Nevertheless, they improved the models of nursery habitat suitability, both at meso and local scales. -Secondly, because benthic fauna are intimately related to sediment, which accumulates sources of enrichment and pollution, they constitute an indicator of environmental quality (Grall and Glémarec, 1997; Peterson et al., 2000; Salas et al., 2004) . The purpose of the present study in the Vilaine estuary was to develop habitat suitability index (HIS) based on benthic macrofauna communities to describe the abundance and spatial distribution of juvenile sole, in order to determine essential nursery habitats. Thus, links between benthic macrofauna collected by grab sampling and trawled YOY sole were evaluated (densities and distributions). Contrary to the previous study Le Pape et al. (2007) , the present investigation was based on macrobenthic infauna instead of epifauna communities. Applying generalised linear models, benthic descriptors of the nursery function were employed as descriptors of juvenile sole densities, in addition to the physical factors known to influence YOY sole distribution (i.e. sediment structure and depth). Moreover, a spatial analysis was done to examine the spatial covariation between macrobenthos and juvenile sole.
Materials & Methods

Situation of study area: the Vilaine estuary
The Vilaine estuary is located on a shallow coastal inlet of the northern Bay of Biscay (Fig. 1) , and is protected from open ocean by a threshold of islands and shallow grounds (Le Bris and Glémarec, 1996) . Mud and soft fine sand mainly cover the bottom of the bay and estuary (Le Bris and Glémarec, 1996) . In this estuary, the tide is blocked by the Arzal dam, which is located 10 km upstream the river mouth (Fig. 1) . The annual mean flow of the Vilaine River is 68 m 3 .s -1 (Le Bris and Glémarec, 1996) , but varies greatly as a function of rainfall and dam managment, with considerable seasonal and interannual fluctuations (Le Pape et al., 2003c) . The Vilaine estuary shelters an important nursery ground for the common sole within the Bay of Biscay (Koutsikopoulos et al., 1989) .
Sampling strategy
Two sampling surveys were undertaken in mid-July 2004 and 2005, just after the completion of estuarine colonization by YOY sole (Marchand, 1991) . Mid-July is a representative sampling period to assess the annual young sole production and distribution for two reasons. First, juvenile survival during the first post-settlement phase is the most important determing factor explaining fluctuations in adult population size, after variations in larval supply (Amara et al., 2001; Levin and Stunz, 2005) . Secondly, during their first summer, juvenile sole have a very low mobility and their distribution pattern remains relatively fixed (Dorel et al., 1991) . Hence, July samples are representative of the summer growth period.
Surveys occurred on similar neap tidal conditions. The study area (47°28'-47°31'N / 2°23'-2°36'W) included the Vilaine estuary and the north-western part of the bay, i.e. part adjacent to the river mouth (Fig. 1) . Juvenile sole were caught by a beam trawl with an opening 2.9 m wide and 0.5 m high and with a 10 mm stretched mesh net codend. Within the same period, sediment and associated macrofauna were sampled with a van Veen grab (0.1 m²). Beam trawls and grab stations were designated according to a stratified-random design from Arzal dam to open ocean, and were located by Global Positioning System (GPS). Along this upstream/downstream estuary gradient, two relatively distinct areas can be recognized, taking into account the bathymetry, the sediment cover (Le Bris and Glémarec, 1996) , and the distance from the river mouth (Le Pape et al., 2003c) : the muddy inner estuary and river mouth of Vilaine and, further off, the sandy muddy outer estuary. The inner estuary and the river mouth areas are shallow (between 0 and less than 5 m depth), while the external estuary area is a little deeper (around 5 m depth) (Fig. 1) .
Eleven beam trawl hauls were performed in 2004, and seven in 2005 (Fig. 1 ). Hauls were carried out at 2.5 knots for 15 min (each covering 3400 m² on average). In the inner estuary, hauls were strictly completed inside the channel, it being impossible to trawl on the very shallow muddy banks. For each haul, trawled sole were counted and measured to estimate their age. Sole densities were spatially reported to the centre of each beam trawl haul (Fig. 2) .
Eleven grab stations were sampled in 2004 and ten in 2005 ( Fig. 1 ). Using a geographic information system (GIS), each grab station was automatically associated with the nearest trawl haul, so that it corresponded to a sole density. Hence, one trawl haul is associated with several grab stations. Five grab replicates per station were taken, sieved through 1 mm square mesh and preserved in formalin until laboratory analysis.
Bathymetric data (from the map of the Service Hydrographique et Océanographique de la Marine, France, scale = 1/500,000 showing the coastline and 0, 5 and 10 m isobaths) and the type of sediment cover (mud or sand), were taken from Le Bris and Glémarec (1996) , and were associated to each trawl haul. At each grab station, one sediment sample was obtained and analyzed with granulometric measures to validate the Le Bris and Glémarec (1996) information.
Benthic macrofauna samples
Grab samples were sieved and then benthic macrofauna were sorted and extracted from sediment particles. Rose bengal was used to facilitate the detection of the smallest individuals. Organisms were identified to the lowest possible taxonomic level (generally to the species level). The species nomenclature followed here is the "European Register of Marine Species" (Costello et al., 2001) . Abundance (number of individuals) per taxon was measured. Only three of the five replicates were analysed, because of the low variability of density between samples, except at the river mouth (five replicates) and for one station within the outer estuary area (four replicates), both in 2004. A total of 74 benthic macrofauna samples were analysed. Megafaunal individuals (greater than 10 mm in size, Mya arenaria and Carcinus maenas) were eliminated in order not to skew the biomasses. For each station, biomass of each taxon was measured by weight loss after combustion of dried material at 450°C for 4 hours (ash-free dry weight). Then taxa were aggregated into trophic groups according to the ecotrophic guilds method (Luczkovitch et al., 2002) , to synthetically characterise benthic communities from a functional point of view. Based on the methods of Grall and Glémarec (1997) and Hily and Bouteille (1999) , each taxon was allocated in one trophic group (carnivore, suspension feeder, selective deposit feeder, non-selective deposit feeder, detritivore, micrograzer or scavenger, Table 1 ). Being low in numbers, strict scavengers were pooled with carnivorous organisms that can also behave occasionally as scavengers. Finally, biomasses were summed per trophic group, and expressed as mg/m² for each grab replicate.
Data analysis
Generalized linear models (GLM), which integrate both physical and biological descriptors, were developed to analyse the distribution of YOY sole densities. The function glm on the R software (2006) was used. To avoid problems linked to the presence of null values (12 %), and regarding previous results related to their structural distribution (Le Pape et al., 2003b) , YOY sole densities were described with a delta model. Presence/absence and positive density values, which corresponded to beam trawl hauls having caught at least one YOY sole, were treated in two different models (Le Pape et al., 2003b, Table 2 ):
− the likelihood of YOY sole presence (P 0/1 ) was estimated by a GLM based on a binomial law: P 0/1 ~ Factor 1 + Factor 2 + … + Factor n + ε 0/1 (1)
Where [1, 2, …, n] correspond to the number of introduced factors and ε 0/1 represents the random error term, supposed to be independent from explicative factors and having a normal distribution. − the log-transformed positive values of YOY sole densities Log(Dens+) was estimated by a Gaussian model:
Log(Dens+) ~ Factor 1 + Factor 2 + … + Factor n + ε +
The more explanatory factors used, the better the adjustment quality of the model, but the lesser the robustness of the model. Consequently, for each model, the number of introduced factors was limited (parsimony principle). Only variables which were positively linked to juvenile sole densities were tested in an ecologically significant order (Table 2 ).
-Firstly within models, the first introduced descriptor was a physical qualitative factor combining the bathymetry and the sediment cover. This physical factor consisted of the 4 followed classes: -Secondly, one biological covariate related to the trophic groups of benthic macrofauna was integrated. The biological covariates (continuous linear predictors) were expressed in biomass (mg/m²) by trophic groups. To stabilise the variability of their biomasses and to correct their heteroscedasticity, we applied the logarithmic transformation log(x+1) to the data. Models were alternatively tested with and without taking into account the interannual variability (as a first introduced factor).
Models were performed at the scale of the study area (models 1 and 2, Table 2 ), and then narrowed to the muddy compartment inside the estuary, which corresponded to the core of the nursery (models 3 and 4). For each model, we analyzed the part of deviance explained by each significant explanatory factor (5% level). We selected the best model based on Akaïke Information Criterion (AIC, Sakamoto et al., 1986) : when comparing fitted models, the smaller the AIC, the better the fit. In addition, the validity of modelisation hypothesis (independence, normality of the residuals) was controlled and confirmed.
In a second quantitative approach, a one-dimensional spatial analysis was carried out to analyse the relationship between the respective distributions of juvenile sole and biotic factors. Both juvenile sole density and macrofauna biomasses (response variables) were separately described in relation with the distance to the dam (explicative variable). The Loess' smoothing method was applied with the function loess.smooth under R software (2006) . The degree of smoothing was fixed to consider only the overall trends of variables and to obtain standardized smoothed curves. Separate graphs were created for July 2004 and 2005 to look at interannual covariation between benthic variables and YOY sole densities.
Results
Benthic macrofauna community
Within benthic macrofauna samples, 125 taxa were determined to species and 17 to family. The trophic group associated to each identified taxon is shown in Table 1 ; 45 taxa are known to essentially behave as carnivorous (including scavengers), 30 as suspension feeders, 38 as selective deposit feeders and 10 as non-selective deposit feeders.
In accordance with Le Bris and Glémarec (1996) , along the upstream/downstream estuary, different communities of benthic macrofauna were observed with respect to the salinity gradient and the sediment structure. The inside muddy estuary community had low diversity and was mainly colonized by dense populations of suspensive feeder bivalves (e.g. Cerastoderma glaucum and Macoma balthica) and micrograzer gastropods (Hydrobia ulvae). Further away from the dam, the muddy river mouth area was richer in species, with the carnivorous polychaete Nephtys hombergii dominating. Lastly, the sandy external estuary area (Fig. 1) , which has the most heterogeneous substratum, had the highest species richness with all associated trophic groups (except micrograzers) being present. Within this open ocean zone, abundance and total biomass were much lower compared to the inner estuary.
Density and spatial distribution of juvenile sole catches
For the two sampling years, trawled YOY sole were abundant inside the estuary, while almost none were found in the open ocean area (Fig. 2) . Moreover, in July 2005, trawled juvenile sole were more numerous and the maximum of the catches was shifted downstream toward the estuary mouth, compared to July 2004.
Models of young-of-year sole density
At the study area scale, presence (binomial model) and abundance (positive model) of juvenile sole were mainly explained by the physical variable (with respectively approximately 52 % and 68 % of explained deviance in model 1, Table 2 ). There is indeed a strong contrast between estuarine nursery grounds, where YOY sole were numerous and always present, and offshore deeper areas, where YOY sole were scarce or totally absent.
Nonetheless, at this large scale, the fit of the binomial model was improved by the additive introduction of total macrobenthic biomass and especially of carnivore biomass, which explained about 53 % of the residual deviance of the GLM (26 % of the total deviance, model 1). In the positive model, integrating total biomass of benthic invertebrates or suspensive filter feeders also resulted in significant improvement (approximately 15 % of the residual deviance and 5 % of the total deviance, model 1). The signal obtained by these significant biological covariates is less important when interannual variability is taken into account (approximately 9 % of the residual deviance and 2 % of the total deviance in model 2). All other biological descriptors (deposit feeders, micrograzers, detritivores) were never significant covariates within these models.
At the restricted muddy compartment (the core of the nursery) scale (models 3 and 4, Table 2), the binomial model became useless, as juvenile sole were always present, i.e. they were caught in all beam trawl hauls. Moreover, because this area is physically homogenous (shallow and muddy), the positive model did not include the physical variable. Without the physical variable, the model had two significant biological covariates: biomass of total benthic macrofauna or suspension feeder (14 % of the total deviance, model 3). In model 4, where interannual variability is integrated (approximately 15 % of the total deviance), these biological covariates explained a lower deviance (approximately 8 % of the residual deviance).
Spatial relation between sole distribution and benthic macrofauna
Locally adjusted regression curves of biological variables, in relation with distance to the dam, exhibited a spatial and interannual covariance between juvenile sole densities and benthic macrofauna biomasses, both being higher inside than outside the estuary (Fig. 3) . Compared to July 2004, benthic biomass and YOY sole density clearly increased in July 2005. In particular, total biomass and suspensive filter feeder biomass appeared to respond similarly as juvenile sole densities, with an optimum inside the river channel in 2004 and downstream, at the estuary mouth, in 2005 (Fig.  3) . Conversely, this spatial covariation was not evident for carnivorous macrobenthos.
Discussion
Improving the management of fish stocks requires the identification of essential habitats and the assessment of their suitability and quality (Schmitten, 1999; Levin and Stunz, 2005) . This study has shown that introducing the distribution and abundance of benthic macrofauna improves the value of models of common sole nursery grounds and leads to more relevant indicators of their nursery habitat.
Identification of essential sole habitats at regional scale
At the scale of Vilaine Bay, physical parameters, depth and sediment cover correctly reflect the distribution of YOY common sole, which are concentrated on rather shallow (less than 5 m depth) muddy bottoms, i.e. from Arzal dam to the estuary mouth. More generally, shallow areas covered with homogenous substratum of fine sediment were already known to be strong indicators of juvenile common sole distribution (Rogers, 1992; Gibson, 1994; Gibson and Robb, 2000; Le Pape et al., 2003b) . Juvenile sole prefer these soft sediments where they can bury themselves to be less vulnerable to predators (Tanda, 1990; Dorel et al., 1991) . Moreover, in shallow soft substratum, they can feed on their favourite benthic prey species (Lagardère, 1987; Le Bris and Glémarec, 1996; Amara et al., 2001) . Hence, models of juvenile sole habitat suitability based on physical descriptors are appropriate for quantitative estimates of nursery habitat suitability at large scale. In addition, by coupling HSI with GIS, quantitative maps of nursery habitat have already been developed in the Eastern Channel (Riou et al., 2001; Eastwood et al., 2003) and in the Bay of Biscay (Le Pape et al., 2003b) . These maps constitute real management tools, because they provide an image of potential habitats, on which habitat-restoration projects can be based (Peterson, 2003) .
Depth and sediment structure, however, are only one part of a complex interaction among biotic and abiotic factors involved in habitat selection (Rogers, 1992; Gibson, 1994; Phelan et al., 2001) . Sites with the same range of water depth and sediment composition may differ for instance in hydrographic conditions and, therefore, in accessibility for benthic macrofauna and juvenile sole recruits (Armonies and Reise, 2003) . Consequently, a habitat, highly suitable for young sole according to abiotic descriptors, can actually be devoid of prey and juveniles (Armonies and Reise, 2003) . In addition, pollution (Grall and Glémarec, 1997; Gilliers et al., 2006) , excess of organic enriched mud (Jenkinson et al., 2006) , and high turbidity (Marchand, 1993) in estuarine systems negatively influence the availability of prey, the behaviour and metabolism of young flatfishes. Consequently, abiotic indicators that do not account for such factors are less useful in assessing habitat quality and estimating consequences of anthropogenic pressures (Beck et al., 2001) . By contrast, integrating biotic variables into HIS models improves descriptors of nursery habitat and function (Peterson et al., 2000; Beck et al., 2001; Adams et al, 2004; Le Pape et al., 2007) .
Improving identification of essential sole habitat by taking into account benthic macrofauna
The present study showed that introducing benthic macrofauna as a quantitative parameter significantly improved the general description of sole nursery habitat obtained with physical factors. The integration of biological covariates appeared even more relevant at the restricted core nursery area scale, where physical factors were homogeneous and not discriminatory. The distribution of juvenile sole depends on habitat suitability which can vary significantly at local scales (Beck et al., 2001; Curran and Able, 2002) . Integrating benthic macrofauna allows the consideration of this important local heterogeneity and results in more accurate information related to localisation and suitability of nursery grounds.
Links between juvenile sole and benthic invertebrates: ecological explanations
The present study determined possible links between benthic invertebrates and juvenile fishes, and thus, also provided information regarding the causality of the relation (i.e. trophic links).
Covariation between YOY sole density data and total macrobenthic or suspension feeder biomass YOY sole abundance is positively correlated to an index of total biomass and to suspension feeder biomass at large scale and more particularly at the restricted area scale; juveniles are more numerous where total biomass of benthic invertebrates is high. This result could reflect the fact that juvenile sole behave as opportunistic feeders (Rogers, 1992 , Amara et al., 2001 and prefer habitats offering a homogeneous substratum with the highest densities of polychaetes and bivalves. At the time of early juvenile settlement, they develop and survive more easily in areas where their favourite benthic preys are abundant (Zijlstra et al., 1982; van der Veer and Witte, 1993; Wennhage and Pihl, 2001) . Also, other authors have demonstrated the link between benthic productivity, benthic fauna and nursery function (Gibson, 1994; Peterson et al., 2000; Beck et al., 2001; Adams et al., 2004) , so that these correlations may appear valid. Furthermore, juvenile sole densities and biomass of benthic macrofauna had a similar distribution along the upstream/downstream gradient of the estuary in both July 2004 and 2005 and were correlated. This spatial covariance between years was probably driven by trophic processes, and reinforced the idea that these two biological variables are interrelated. Moreover, HSI model results seem to confirm that interannual variation in sole abundance is partly positively related to fluctuations in benthic biomass (Vinagre et al., 2006) . As a result, although the causality of the link between sole density and benthic invertebrates was not examined here, these indicators based on benthic macrofauna could constitute a useful proxy in providing information related to sole nursery function and productivity.
Co-occurrence of YOY sole and carnivorous benthic invertebrates
In addition to physical parameters, the presence of juvenile sole is positively correlated at large scale to an index of total biomass of benthic invertebrates and even more strongly to carnivore biomass. Presence of carnivores generally involves a more complex trophic chain and an enrichment of specific diversity. Thus, carnivore biomass appears here as an indicator of favourable areas for young sole development rather than a direct ecological cause of their presence (Le Pape et al., 2007) . However, despite this significant co-occurrence, no covariation between YOY sole density and carnivore biomass was found. The presence of carnivores also reinforces the idea that nursery habitats are essential food supply areas (Gibson, 1994) .
Validity of the present approach to develop juvenile sole HSI indicators in relation to monitoring requirements
The HSI indicators, as developed in the present study, present several advantages which partly satisfy the requirements for monitoring applications. Built on aggregated trophic groups, these indicators account for robust community descriptors (Luczkovitch et al., 2002) . Species play similar ecological roles (in terms of ecotrophic guilds), independently of taxonomic changes linked to biogeographical distribution (Hooper et al., 2005) . Hence these indicators, already used to describe the health of marine habitats (Frid et al., 2000) and the fishing impact on benthic communities (Jennings et al., 1999) , may be applied across different biogeographical contexts (Bremmer et al., 2003) . Consequently, these kinds of indicators could serve as standardised diagnostic tools to estimate suitability of essential fish habitat (Vinagre et al., 2006) , which is essential for ecosystemic management.
Based on benthic macrofauna, these indicators could also provide information related to habitat quality and, in particular, to human impacts on flatfish nurseries. Indeed, benthic invertebrates, which have relatively low mobility compared to fish, are locally affected by natural and anthropogenic perturbations (Pearson and Rosenberg, 1978; Grall and Glémarec, 1997) , and they have already been used as proxy of the impact at sea (e.g. Grall and Glémarec, 1997; Weisberg et al., 1997; Borja et al., 2003) . However, the sensitivity of the trophic guilds selected here to habitat disturbance still remains to be determined.
Before their use in monitoring systems, these indicators require validation by further surveys over more years and in different sole nursery areas, to consider temporal variability and to validate these results on other coastal and estuarine nurseries. Moreover, to gain further understanding of the correlations between benthic macrofauna and juvenile sole density, trophic links between benthos and juvenile sole will also have to be analysed to uncover the pertinent biological processes, e.g. through stomach analysis and stable isotope analysis (Darnaude et al., 2004) .
Furthermore, monitoring requires practical and relatively cheap tools (Rice, 2003) . While indicators involving taxonomic determination at the species level are very labour intensive, indicators developed by identifying trophic group levels may be better adapted to monitoring networks. Hence, further investigations are needed to analyse whether a more specific group, for instance molluscs (e.g. bivalves) and/or crustaceans (e.g. amphipods) for suspension feeders, could constitute a reliable indicator to describe sole habitat suitability. The simplest and easiest management tool may be represented by the total biomass of macrobenthic invertebrates, as shown by our results. Consequently, particular attention should be brought to this indicator in future research to develop management plans.
In the future, these indicators will have to be tested and extrapolated to other opportunist species to develop plurispecific suitability indices for essential fish nursery habitat (Rubec et al., 1999; Coates et al., 2007) . Analysing the relation between the global nursery function and the properties of the habitat will then allow new perspectives for management of essential fish habitats (Rubec et al., 1999; Beck et al., 2001) .
Monitoring networks for the assessment of both water quality and ecological function of coastal systems are being increasingly established (Basset and Abbiati, 2004, Coates et al., 2007) . From these new coastal monitoring networks, based on similar protocols as in the present study, maps of benthic invertebrates communities could be developed (Jordan et al., 2005) . Then, if models linking YOY sole habitat suitability to synthetic descriptors of the benthic fauna are validated, coupling our indicators with these networks will greatly facilitate the identification and assessment of essential sole habitats in space and time. 
